AbstrAct
Monetary authorities use interest rates to achieve numerous economic policy goals. For example, the central bank may want to stimulate or slow down an economy, attract foreign capital, reduce the trade deficit, or influence the domestic currency dynamics by utilizing interest rates. In addressing the relationship between interest rates and currency dynamics, rational expectations theory says that high interest rates are to compensate for future currency depreciation. However, empirical studies demonstrate the complete opposite: high interest rate currencies appreciate and become more valuable. The anomaly is called the forward premium puzzle (FPP), documented first by Frankel (1979) and named by Fama (1984) . Studies in the literature, such as Bekaert et al. (2002) , Brandt and Santa-Clara (2002) , and Collin-Dufresne et al. (2004) , have generally examined the puzzle and the currency-interest rate dynamics among developed countries. Bekaert et al. (2002) find evidence for the puzzle when short-rates are used, while the puzzle diminishes when long horizon rates are used. The latter two studies employ sophisticated stochastic diffusion models for their statistical analyses using developed country data. However, the globalization of financial markets over the last two decades and the attractive profit prospects in emerging economies warrant an examination of the dynamics between developed and developing countries.
(1) In this paper, a theoretical framework is proposed to expose and to account for the puzzle between an emerging country, turkey, and a developed country, the Us. Empirical investigation based on the model will show that the FPP appears in the short-term rate and exchange rate relationship. On the other hand, the expectations theory will hold in the relationship between long-term rates and the exchange rate.
Previous studies in the literature, such as Bali (2000) , generally explore short-term rates since they can be changed more directly by the monetary authority. However, the longer maturity bond yield reaction to these changes should also be taken into account. since the term structure of interest rates conforms to humped, upward sloping, or downward sloping patterns, there is not a positive, linear response in long-term yields as short-term rates change. Accordingly, this article examines both the short-and the long-term in establishing the relationship between the $/YTL dynamics and interest rates.
both the turkish economy and the Us economy exhibit different trends and characteristics during the period of investigation from March 1996 through August 2006. The Turkish nominal rates are very high during the late 1990s. The 1-year rate is above 100% and averages around 120%, while the short-term rate is below 100%, averaging roughly 80%. This period also corresponds to chronically high inflation with Us (2004) demonstrating the impact of depreciation of the Turkish currency on high inflation rates with vector auto-regression analyses. 2000 and 2001 are marked by financial and economic crises, which are especially severe from February through October 2001.
(2) During this time, the term structure in Turkey is inverted with higher short-term rates compared to long term-rates. Since the crisis, the interest rates are in decline reaching roughly 20% by August 2006. During this recent period, the long-term rates are higher than the corresponding short-term rates.
Before 1980, Turkey followed a fixed exchange rate system with controls on foreign currency transactions. Throughout the 1980s, Turkey moved towards an export-influenced growth strategy along with the liberalization of the markets. Foreign investors were allowed to invest in domestic markets and to repatriate their proceeds starting from August 1989. Convertibility of the Turkish lira was put into effect in the beginning of 1990. Also following August 1989, the Central Bank of the Republic of Turkey (CBT) introduced the interbank spot exchange market to determine the official exchange rate. this system led to real appreciation of the turkish currency and increased the foreign deficit, which eventually led to the April 1994 financial crisis. there were two unsuccessful IMF-backed stabilization programs between 1994 and December 1999. Turkey adopted a crawling peg regime in December 1999 (Tastan, 2005) . As examined in Ertuğrul and Selçuk (2001) and Erlat (2003) , following the financial turmoil in December 2000 and another crisis in February 2001, the turkish lira was eventually left to float.
The exchange rate between the YTL and the US dollar during the 1996-2006 period shows a depreciating turkish currency in general, but there are very different patterns. Up until the crises of 2001, the depreciation displays a stable pattern. During the crises, the YTL/$ rate jumps from 0.67 to 1.60 from February through October 2001, which is almost a 140% depreciation. As a matter of fact, in just a few days from February 23 to February 26, the Turkish lira depreciates by 56%. Since the crises, the Turkish lira exhibits a stabile pattern. The old Turkish lira is replaced by the new YTL during this stable period by practically crossing out six zeros from the old currency.
The financial crises from late 2000 through 2001 can be considered a repercussion of the Asian and Russian economics crises. On the other hand, the stable depreciation of the Turkish lira adopted as the official exchange rate policy by the Central Bank of Turkey (CBT) throughout the 1990s may not have been favored by all national and international institutional investors. the coordinated efforts of these investors may have been another factor in the depreciation of the turkish currency.
The Turkish macro-economy and its related indicators exhibited significantly higher risks and different characteristics compared to those of the US economy. Berüment and Dinçer (2004) focus on the effect of the exchange rate risk on the turkish economy and use the ratio of the total foreign exchange liabilities to (1) the total reserves, (2) the reserves of the CBT and (3) the Turkish lira liabilities as the three measures for the exchange rate risk obtained from the cbt, since these variables directly measure the strength of the cbt in stabilizing the real exchange rate. the empirical evidence provided by Berüment and Dinçer (2004) is such that the higher exchange rate risk is associated with a depreciation of the local currency, an increase in prices, and a decrease in output. Selçuk (2005) examines the post-2001 floating exchange rate period and finds that the CBT was effective in containing volatility and reducing the average inflation rate. the cbt followed the developments in the exchange rate market when making interest rate cutting decisions. However, it was proactive on the volatility through selling auctions. these findings provide support for the cbt claim that it was only concerned about exchange rate volatility, not the level or direction of exchange rates. It is also shown by Selçuk (2005) that the degree of exchange rate pass-through is low in Turkey, and that has helped the monetary authority to switch into an explicit inflation targeting policy. the negative effect of the substantial appreciation of the turkish lira on external competitiveness during the float was offset to a large extent by an increase in productivity and a fall in real wages. Akıncı et al. (2006) and Berüment (2007) also provide evidence for the effectiveness of foreign exchange purchase interventions for the Turkish economy conducted by the CBT in the post-crisis period, especially after 2003.
Finally, when the Us interest rates are examined, patterns of stability and low values are seen, typical of developed country rates. The average rates of 5.5% in the late 1990s drop all the way down to 1.5% in the beginning of 2004 and increase back to the 5% level by late 1996. Long term-rates are higher than short-term rates with the only exception of the inverted term structure from October 2000 to April 2001. As these characteristics demonstrate, the analyses in this study correspond to a period of different interest rate and exchange rate patterns.
The theoretical framework in this study starts with a portfolio that consists of short-and long-term US government bonds and Turkish lira (YTL) (representing the short-term Turkish investment). Many fixed income portfolio decisions are driven by asset allocation, investment horizon, or immunization.
Here the goal is to maintain a desired risk level as individual assets become less or more attractive. This is achieved by studying the supply-demand dynamics of the assets in the portfolio. The long-term bond is more risky than the short-term bond but less risky than the foreign bond and can be a substitute to both assets. In this setting, when the short-term rate increases in the US relative to Turkey, the shortterm bond price declines because yields and prices move in opposite directions. the demand for these US T-bills increases while the demand for the alternative long-term bonds declines. The decline in demand for long-term bonds increases the demand for the other alternative, the Turkish lira (YTL), and this is reflected to an instant increase in the value of the turkish lira (i.e., an instant depreciation of the US dollar). Furthermore, high priced long-term bonds with lower yields will be negatively associated with the instant turkish lira appreciation. In steady state equilibrium, the demand functions of US bonds will adjust to the shock and lead to an appreciation of the US dollar, which is the FPP. Similarly, the supply-demand dynamics will work in the reverse direction if short rates are reduced.
The empirical analyses document the following relationships in real terms:
-The contemporaneous US dollar-Turkish lira exchange rate and the short-term US-Turkish interest rate differential are positively correlated; -The change in the $/YTL exchange rate and the short-term US -Turkish interest rate differential are negatively correlated; -The contemporaneous $/YTL exchange rate and the long-term rate differential are negatively correlated; -The change in the exchange rate and long-term rate differential are positively correlated.
REvIEw OF LITERATURE
The often tested theory in the literature is the Expectations Hypothesis (EH) or Uncovered Interest Parity (UIP). EH says that forward/futures rates are unbiased estimates of expected future spot rates. In other words, the futures-spot basis, or the interest rate difference from covered interest parity, can predict changes in future exchange rates. Empirically, if the change in the exchange rate is regressed on the domestic and foreign interest rate difference, the regression slope coefficient is expected to be equal to one according to EH (which says forward rates are expected future spot rates). However, numerous studies have consistently found the coefficient to be significantly negative. the studies range from Frankel (1979) , Flood and Rose (2001) , Hodrick (2001), to wu (2007) and have used different currencies, time periods, sample sizes, and estimation methods, reaching the same conclusion. This is the forward premium puzzle (FPP) named by Fama (1984) . studies since then have examined the issue using different forecast horizons and empirical models. Chinn and Meredith (2002) , Chinn (1998), and Alexius (1993) report evidence in line with the uncovered interest rate parity with positive slope coefficients for long-term interest rates over long horizons. On the other hand, Dornbusch (1976) , Baxter (1994) , and Kempa et al. (1999) have proposed that prices are sticky and move slowly over time in reaction to economic shocks and innovations. term structure modeling studies using stochastic diffusion processes have focused on single countries and tried to explain the interest rates of all maturities. Dai and Singleton (2002, 2003) and Duarte (2004) have developed affine models where the interest rates are linear functions of the underlying macroeconomic factors. the statistical characteristics of these factors are identified in these studies; however, the factors themselves are left undefined. Ang and Piazzesi (2002) and Iwata and wu (2005) try to identify these macroeconomic factors that impact interest rates. Ahn et al. (2002) develop quadratic term structure models with better empirical performance. Although these studies have introduced sophisticated theoretical models, the major drawback is that they are not concerned with the intuitive or practical explanations of how the theoretical model works.
Another strand of research has focused on the statistical distributions of currency returns. Zhou (2002) has modeled the volatility of returns using GARCH models, while Sarno and valente (2005) have developed risk management strategies using density forecasts of exchange rates. Finally, many currency and interest rate data are nonstationary and have unit roots. cointegrating regression models have been developed to filter the nonstationarity and to extract the actual relationship between currencies and interest rates. These studies have produced mixed results. For example, Meese and Rogoff (1988) find no evidence of a significant relationship between real exchange rates and long-term real interest rate differentials, but they do not examine long-and short-rates simultaneously. Barkaulas et al. (2003) test the forward premiums of currencies and find that the risk premium is time-varying but stationary. the majority of the studies examine the relationship among developed countries. this article provides a detailed analysis of the dynamics between an emerging country, turkey, and a developed country, the Us, with the sticky price approach and cointegrating regressions. (4) the common conclusion in the literature is that the relationship between currency returns and interest rate differentials depends on the term structure of the interest rates and the financial risks embedded in the country as perceived by investors. this paper addresses these points with a simple term structure of short-and long-term rates and with its impact on the $/YTL dynamics.
The empirical analyses start by justifying the theoretical risk ranking of the US short-and long-term bonds, and the turkish currency. cointegrating regressions of contemporaneous $/YTL rate generate negative and significant coefficients for long-term interest rate differentials. This is consistent with UIP, and therefore, the EH is valid for long horizons. On the other hand, positive coefficients obtained for the real short-term interest rate differentials demonstrate the FPP, and the failure of the UIP. The results are robust to regressions where the dependent variable is the future $/YTL depreciation.
In the next section, the general theory is presented. the following sections explain the empirical tests and describe the data and the descriptive statistics. the final section presents the results, followed by the conclusion.
GEnERAL THEORY
The failure of the UIP can be accounted for in a more realistic risk-averse world where the term structure of interest rates is relevant. The investor is assumed to have three assets: short-term US bonds, long-term US bonds, and short-term Turkish government bonds (where the change in the $/YTL exchange rate is the main source of risk). The investor forms a portfolio based on his/her risk tolerance and changes the proportions of the three assets as they become more attractive or less attractive, while maintaining the desired risk level. the portfolio update depends on whether these assets are alternatives or complements of each other. Any two assets having similar risk characteristics are termed substitutes and have demand functions that move in opposite directions. On the other hand, two assets with different risk characteristics, i.e., a very risky asset and an almost riskless one, are complements and have demand and price functions moving in the same direction. In the portfolio of three securities, each asset pair has a direct substitution effect and an indirect complementary effect due to the third asset (see Driskill and McCafferty, 1987, for details) . whether assets end up as net substitutes or complements depends on the underlying parameters describing their risk characteristics. The short-term US bond has minimal risk for practical purposes. The risk associated with the short-term Turkish bond can be proxied by the volatility of the $/YTL return conditional on time. Finally, the risk proxy for the US long-term bond is the conditional volatility of long-term rates. The conditional risks of the latter two assets relative to each other lead to the four cases summarized in Figure 1 .
The assets are short-term US bond (S) with no risk, long-term US bond (L), and Turkish currency/bond (F). σ L is the standard deviation of long-term US returns; σ the empirical study here is based on the more realistic and plausible case 1, where the volatility of the $/YTL return is higher than the volatility of the US long-term-interest rates. The fact that the exchange rate return has higher volatility is empirically justified in Backus et al. (2001) and Engle and west (2004) . Moreover, as explained in the data and preliminary analysis section and shown in Panel C of Table 1 , $/YTL volatility is much higher than that of the US long-term interest rate. The US long-term rate volatility in turn is higher than the US short-term volatility, validating Case 1. The US long-term bond is more risky than the US short-term bond but less risky than the Turkish currency and ends up as a substitute for both. And the YTL and US short-term bonds are complements of each other.
(5) the empirical verification is provided in the section on data and preliminary analysis.
In this theoretical setting, suppose that the US short-term interest rate rises. The price of the bond is lower (since yields and prices move in opposite directions), and the investor wants to increase the proportion of this higher return asset while keeping the risk level the same. this has two opposite effects on the demand for the YTL in the portfolio. The first, negligible effect is due to the very weak substitution between the US short-term bond and the YTL. The second is the dominant complementary effect which increases the demand for the YTL. (6) This will immediately increase the value of the YTL (US dollar will depreciate immediately). Empirical investigation of this conjecture should lead to a positive relationship between short-term interest rate differentials and the contemporaneous exchange rate.
The relationship between long-term interest rate differentials and the $/YTL is more direct. Both are strong substitutes for each other. Therefore, as the demand for the US long-term bond decreases, the demand for the YTL increases, leading to an immediate increase in the value of the YTL. The empirical consequence is a negative relationship between long-term interest rate differentials and the contemporaneous exchange rate.
EMPIRICAL MODEL
Let denote the spot price (exchange rate) of YTL in US dollars, and denote the futures/ forward price (in dollars) at time t. Under the risk-neutral measure, N, the futures price is an unbiased estimate of the future spot exchange rate.
. (8) .
(
subtracting from both sides of (1) and then dividing the equation by gives the futures-spot basis as just the expected spot currency return, .
the general version of the uncovered interest rate parity imposes a constant currency risk premium. this leads to the following regression, ,
under the null hypothesis of . The tests on the UIP in the literature often use log returns rather than percentage returns, and the basis is often replaced by the US-Turkish yield difference from the covered interest parity of no arbitrage: (4) This is qualitatively the same as (3), and where is the log return of the $/YTL and is the differential of the Us and turkish interest rates.
One shortcoming of this approach is that the forecast horizon is generally picked as 1-month. To account for quick reactions to changes in interest rates in today's professional investment markets, a contemporaneous relationship between exchange rates and interest rates can be developed. It is based on the sticky price exchange rate model of Baxter (1994) q(t) , is assumed to adjust slowly to disturbances and come back to its long-run equilibrium value, (t), at a constant rate, θ, known as the coefficient of adjustment:
.
Using and rearranging (5), we get .
Finally, subtracting q(t) from both sides and dividing both sides by θ τ -1, one can find
where ρ = 1/(θ τ -1) < 0. Replacing the real expected currency change in (7) with the real domestic and foreign interest rate difference gives, .
Equation (8) shows a direct relationship between the contemporaneous real $/YTL and the real US -turkish interest rate differential for empirical analysis. If the EH holds, an increase in the Us real interest rate relative to the turkish interest rate immediately decreases the real exchange rate. but if the theoretical conjecture of the section on "General theory" is valid, we should see the opposite for short rates: as the US short rate increases relative to the Turkish short rate, the current $/YTL increases. On the other hand, there should be a negative contemporaneous relationship between longterm interest differentials and the $/YTL.
Edison and Pauls (1993) have suggested that the relationship between exchange rates and interest rates can be established better with additional variables. However, unless there is a sound theoretical basis, the arbitrary inclusion of explanatory variables might contaminate the tests with specification problems. Here, the additional explanatory variable is the long-term interest rate differential consistent with the theoretical layout. Therefore, cointegration regressions are performed on the following model:
the sign of ρ 2 is expected to be negative. the sign of ρ 1 will be positive if short rates and YTL are complements. This will be consistent with the FPP. If ρ 1 ends up as negative, then UIP will hold for short-as well as long-term rates.
DATA AnD PRELIMInARY AnALYSIS
the Eurocurrency market is an enormous and very liquid interbank market. A single location ensures comparability across different currency denominations. the use of Eurocurrency rates minimizes possible frictions caused by differences in capital controls, and other government regulations. therefore, end of month Eurocurrency deposit rates from Global Insight are used for the interest rate data. For short-term rates, 1-month Eurocurrency yields are used. For long-term interest rates, 1-year Eurocurrency yields are used. Longer maturity yields for Turkey were not available for an equal or longer sample period. Price changes are measured by the seasonally unadjusted consumer price index data. The monthly exchange rate is defined as the new Turkish lira -YTL-in terms of US dollars and is also from Global Insight. The sample extends from March 1996 through August 2006 mainly because that is as far back as the 1-year Turkish Eurocurrency yields go. The ex-ante real short-term interest rate and the real long-term interest rate are constructed by computing a measure of expected inflation under the assumption that it follows an autoregressive process. (10) the first goal is to determine whether the data are empirically consistent with the theoretical discussion. Is the risk of the short-term US bond (represented by the standard deviation of the US 1-month yield) less than that of the long-term US bond? Is the risk associated with the US long-term bond less than the risk associated with the Turkish bond (measured by the standard deviation of the change in the $/ YTL)? Affirmative answers to both questions will correspond to Case 1 of Figure 1 described above. (Cv) values as alternative measures of risk for the US short rate, the US long rate, and the YTL. The YTL exhibits much higher risk than those of the US rates for either measure. The Cv of the YTL is at least 9 times more than the long-term Cv of 2.12, while the Cv of the short rate is 1.86. Additionally, consistent with theory, the US long-term rate exhibits more risk than the US short rate. The cross-sectional results show that the $/YTL data have much higher volatility than the interest rate differentials. Standard deviation of the $/YTL is higher than those of the short and long-term interest rate differentials by as much as six times. these statistics also demonstrate the difficulty researchers have in trying to forecast exchange rate returns as explained in Engel and west (2004) . Finally, longterm differentials have twice the standard deviation of short-term differentials.
the results support case 1 of Figure 1 and are consistent with previous studies such as those of backus et al. (2001) and Baxter (1994) . The Turkish currency/bond has much higher risk than the US shortterm bond, making it a substitute for the US long-term bond only. The US long-term bond, on the other hand, can also be a rough substitute for the US short-term bond since it is less risky than the YTL. YTL acts therefore as a substitute of a substitute for the US short-term bond. They are at opposite ends of the risk spectrum and are complements of one another. (11) next, the immediate and steady state reactions of the $/YTL to short rate changes are examined. The goal is to answer whether there is indeed a positive contemporaneous relationship between the YTL and the short rate difference demonstrating the FPP.
EMPIRICAL RESULTS

Unit Root tests
Previous studies report that real currencies and interest differentials may be non-stationary and have unit roots (Meese and Rogoff, 1988) . Such data are known to have long memory, where a shock will have a persistent long term impact. cointegrating regressions should be conducted in such cases.
Unit root tests notoriously have low power. therefore, five different tests are conducted to determine whether the data indeed contain unit roots. three of them are independent versions of augmented Dickey-Fuller tests: ADF based on the OLS t-statistic, ADF2 based on the rho test from the OLS autoregressive coefficient estimates, and ADF3 based on the OLS F statistics. Serial correlations in the tests are controlled by including higher order autoregressive terms. the critical values and the details of these tests are provided in Dickey and Fuller (1981) , Said and Dickey (1984), and Fuller (1996) . The last two tests are the Phillips-Perron Zrho unit root test and the Phillips-Perron Zt unit root test following Perron (1988) . The test results are reported in Table 3 , Panel A. Evidence against nonstationarity is strongest for the $/YTL. Overall, neither the Dickey-Fuller nor the Phillips-Perron tests rejects the null hypothesis of difference stationarity for any of the data at conventional significance levels. The only exception is the Phillips-Perron Zrho test of the short-term real interest rate differential. Since each time series is nonstationary at least by one test and since real long-and short-term interest differentials possess at least a near unit root, the relationship between the real $/YTL and real longand short-term interest differentials should be determined using cointegrating regressions.
If the short and long term yield differentials are cointegrated with one another, then there is more than one cointegrating relationship between the real $/YTL, real short, and real long rate differentials. therefore, the explanatory variables should be investigated to see if they are cointegrated with each other (Phillips and Hansen, 1990) . Panel B reports the results of augmented Dickey-Fuller, Phillips' Zrho and Zt cointegration tests between real long-and real short-term interest rate differentials. The results fail to reject the null of no cointegration at 5% significance. 
Cointegrating Regressions
The last result of the previous section allows proceeding with Phillips and Hansen's fully modified OLS cointegrating regression (Phillips and Hansen, 1990) . Real $/YTL is regressed on both shortand long-term real interest rate differentials along with a constant term and a deterministic trend term. The results are reported in Panel A of Table 4 . Point estimates have signs consistent with the theoretical conjectures. The point estimate for the real long-term interest rate difference is -0.0792 and is significant at 1%. A higher long-term real interest rate in the US relative to Turkey causes a real and immediate appreciation of the dollar. In long run equilibrium, the dollar depreciates as suggested by the EH. Therefore, the UIP holds for long horizon rates. These results are consistent with those reported by Alexius (1993) , Chinn (1998), and Meredith (2002) , who also find that UIP holds in long-term analyses.
The slope coefficient for the short-term real interest rate differential is positive and significant. The point estimate of 0.8 indicates that the YTL and US short-term bonds are complements. This is consistent with Case 1 of Figure 1 . Dulger and Cin (2002) examine cointegrating relationships between the nominal exchange rate and monetary variables for turkey in a different context. They reject the UIP for short-horizon interbank loan rates. The findings here are consistent with theirs in the short-term. Gonzalo (1994) has shown that Johansen's maximum likelihood error correction model (Johansen, 1988) has better properties than the OLS, nonlinear least squares, principle component, and canonical correlation estimators. to make sure that the results are not specific to the choice of the estimation technique, the empirical analysis is replicated with Johansen's model. The results are reported in Panel b of table 4. the vector error correction model representation uses a long run impact matrix, Π, which is the product of two matrices: one used to determine the deterministic part of the variables, and the other used for the cointegrating relationships. the trace likelihood ratio test statistic is obtained from Π as , where r is the number of cointegrating vectors, p is the rank of Π, T is the sample size, and λ i are the eigenvalues, ordered from smallest to largest, which arise in the solution of the reduced rank regression problem. the maximum eigenvalue likelihood ratio test statistic is defined as
. If the trace statistic is greater than its critical value, then the null of no cointegration is rejected. similarly, if the maximum eigenvalue statistic is greater than its critical value, then the null of no cointegration is rejected. the asymptotic distributions of the test statistics are nonstandard and their asymptotic critical values along with further details of the procedure are provided in MacKinnon et al. (1999) , where the response surface approach has been adopted and Monte carlo simulations have been conducted. Neither trace nor eigenvalue test statistics reject the null of no cointegration. the normalized eigenvector coefficients are consistent with previous regressions. Short rate difference has a positive (larger than 1) and long rate difference has a negative (less than -1) coefficient in explaining the YTL.
Robustness tests
currency Depreciation vs. Interest rate Differentials. In standard studies of currency -interest rate relationships, exchange rate depreciation is used as the dependent variable, as in Equation (4). In this section, the same procedure is followed to determine whether the conclusions of the previous sections are robust to this new set of regressions. The log difference of the $/YTL is regressed on the real short-term and long-term US-Turkish interest rate differentials. The $/YTL change will have at most a fractal root after this difference. but the existence of unit roots in the explanatory variables makes the cointegration procedure also appropriate for the tests. First, OLS regressions are reported in Panel A of Table 5 . As anticipated, the short-term rate differential has a negative slope coefficient which is significantly less than one. This is consistent with the FPP. On the other hand, the long-term rate differential has a positive and significant slope coefficient consistent with the EH and the UIP. Exact conclusions are obtained from Panel B of Table 5 where cointegrating regressions are used. FPP is seen short-term, however, the anomaly disappears long-term and the EH prevails. COnCLUSIOn this paper examines the relationship between the currency dynamics and interest rates of an emerging economy, Turkey, and a developed economy, the US. 1996-2006 corresponds to different patterns of controlled depreciation, sharp devaluation, and stable exchange rate periods. the new turkish lira dynamics depend on both short-term and long-term US-Turkish interest rate differentials. As the Turkish central bank changes short-term rates to affect the $/YTL movements, the reaction of longterm rates to these changes should also be taken into account because of the indirect influence of the long-term rate differential on the YTL. The term structure as a whole will determine the net impact of monetary policies on the $/YTL.
Cointegrating regressions are performed on the contemporaneous $/YTL with real short-term and real long-term interest differentials as explanatory variables. Regressions generate negative and significant coefficients for long-term rate differentials. This is consistent with uncovered interest parity, and the expectations hypothesis seems to be valid for long horizons. On the other hand, positive coefficients for real short-term interest rate differentials are consistent with the forward premium puzzle, which is the failure of uncovered interest parity for short-horizons. The results are robust to a different set of regressions where the dependent variable is the future $/YTL change. The conclusions are consistent with the theoretical discussion in the paper. The US short-term bonds and the Turkish currency have very different risk characteristics. In a portfolio of securities, they serve as complements of each other. On the other hand, the long-term US bond is a suitable substitute for both the short-term US bond and the YTL. This particular risk order is one explanation of the empirical results.
the Us was chosen as the developed country in the study. Even though the largest trading partner for Turkey is the European Union, Sayek and Selover (2002) find that the business cycles do not coincide, European and Turkish GDPs do not co-integrate, GDP growth rates are not correlated, and the income transmission effects due to trade may not be very large. Moreover, the composition of turkish exports is in relatively income-inelastic goods, further weakening the transmission effects. Finally, much of the divergence of business cycles between turkey and Europe may be due to many domestic and regional shocks specific to turkey and unfelt in Europe. these were some reasons as to why the Us was chosen as the foreign country in the study. Furthermore, the conversion of most European currencies into the Euro makes it difficult to find exchange rate and interest rate data which are not subject to government regulations and/or restrictions, and which can be used for an extended sample period. The requirement by the European Monetary Union from its member states to keep their currencies within a tight band relative to each other before the introduction of the Euro is one example of such restrictions. the analysis in the article can be applied to the Euro as more data become available.
nOTES
An exception is a study that examines both developed and emerging countries by bansal and 1. Dahlquist (2000) . However, the study focuses on empirical panel analysis rather than theoretically explaining the dual country interest.
The statistical distribution of the interest rate data conducted by Gencay and Selçuk (2006) indicates 2.
abnormally high interest rates during the period. Telatar et al. (2003) examine the relationship between the term structure and inflation during the period and conclude that stability is only possible by reducing inflation through circumscribing substantial government budget deficits and the political instability underlying them.
These studies imply that the government should take further action to reduce the debt-ratio and real 3.
interest rates, and to accelerate structural reforms to attract foreign direct investment. Otherwise, the floating exchange rate period may just be another episode of appreciation-depreciation and/or boom-bust cycle in the Turkish economy.
In a separate stream of research, rigorous stochastic models of the term structure of interest rates 4. denominated in different currencies have been developed by Heath et al. (1992) and others to explain sudden and non-market driven changes in the exchange rate (e.g., during the Spring of 2001). The study here focuses on providing an explanation of the FPP. The comprehensive term structure model is left for future research.
As the demand for the Us short bond increases, the demand for the Us long bond decreases, which 5.
implies that the demand for YTL increases. US short bonds and the YTL are complements since their demand functions move in the same direction.
The strong substitutability between the US short-term and long-term bonds means that the demand 6.
for long-term bonds decreases. This decrease has the indirect effect of increasing the demand for YTL since long-term and foreign bonds are also strong substitutes.
In the next period under rational equilibrium, the YTL will lose value and the US dollar will 7.
appreciate, which is the forward premium anomaly. In a regression trying to explain the future changes in currency rates, the slope coefficient should be negative for short-term rates consistent with this anomaly.
The representative agent/investor uses the risk-neutral measure, 8.
N, to calculate expectations in a risk-neutral world. In such a world, the representative agent is indifferent to risk and requires no additional compensation.
In the steady state equilibrium next period, the currency will depreciate as suggested by the FPP, 9.
producing a negative slope coefficient between the currency change and short-term interest rate differentials. On the other hand, the long-term interest rate differentials will have positive slope coefficients when regressed against the exchange rate change.
The order of the AR process is determined from Schwarz, Akaike, Final Prediction Error, Shibata, 10.
and Hannan-Quinn information criteria. In both Turkey and the US, the order suggested by most criteria is used.
considering interest rate in addition to the currency in the calculation of the turkish investment 11.
volatility would not change the risk ranking of the three assets.
rEFErENcEs
